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(54) BORING METHOD BY C02 GAS LASER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a boring method which forms small pierced hole 
and/or blind-pierced hole by irradiating C02 gas laser directly to the surface of a copper 
laminated plate. 

SOLUTION: This boring method, installing metal plating o which includes nickel, on the 
copper-foil surface of the copper laminated plate, irradiates high power €02 gas laser, the 
power of which is preferably selected from 10-60 mJ, directly to the surface of the copper 
laminated plate, boring exterior and inner copper foil to form a pierced hole c and/or a blind 
pierced hole e. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of fmal disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of fmal disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



lofi 



5^2A)3 2:23 PM 



http:/AAMw4jpdlJpo.goJp/cgi-bin/tran...522%2520BGCOLOR%3D%2522lightyel^ 



♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the carbon dioxide laser of energy sufficient after giving plating which contains nickel on the copper foil front face 
of a copper-clad sheet to carry out perforation processing of the copper foil from on this ~ a pulse oscillation - direct - 
irradiating ~ a breakthrough and/or blind beer - the perforation method by the carbon dioxide laser characterized by forming 
a hole 

[Claim 2] The perforation method by the carbon dioxide laser according to claim 1 whose energy of a carbon dioxide laser is 
the energy chosen from 10-60mJ. . 

[Claim 3] after this carbon-dioxide-laser perforation and a hole - the perforation method by the carbon dioxide laser 
according to claim 1 or 2 characterized by carrying out etching removal of the copper foil superficially in part in the thickness 
direction while removing the copper foil barricade generated on the outskirts 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] the top after this invention gives plating which contains nickel on the copper 
foil front face of a copper-clad sheet to a direct carbon dioxide laser ~ irradiating - the breakthrough of a minor diameter, 
and/or blind beer - it is related with the method of forming a hole suitable ~ after perforation -- a medical fluid - a hole - the 
printed wired board obtained using the copper-clad sheet created by carrying out etching removal of the copper foil in pait in 
the thickness direction at the same time it removes a surrounding copper foil barricade, and subsequently carrying out copper 
coating of the whole has the hole of a minor diameter, and is suitable for the use for [ in which the minute pattern was formed 
/ new as a high-density small printed wired board ] semiconductor plastic packages 
[0002] 

[Description of the Prior Art] Conventionally, the high-density printed wired board used for a semiconductor plastic package 
etc. was performing penetration perforation with the mechanical drill. When the path of a drill turned into a minor diameter 
increasingly in recent years, and the aperture had become below 0. 1 5mmphi and opened the hole of such a minor diameter, 
for the narrow reason, the diameter of a drill was the thing at which a drill turns at the time of perforation and which has a 
fault, like breaking and a working speed is slow, and has a problem in productivity, reliability, etc. Moreover, the hole of the 
same size is beforehand opened in the copper foil of the front reverse side by the predetermined method using the negative 
film, fiirthermore, the object for through holes which arranges what formed beforehand the same hole also as the copper foil 
of a inner layer by etching, and penetrates the front reverse side by the carbon dioxide laser, if it is going to form a hole 
Position gap of inner layer copper foil and gap of the position of an up-and-down hole were produced, and there was a fault of 
being unable to form the land of a faulty connection and the front reverse side. 

[0003] In blind beer perforation, surface copper foil was **********ed beforehand, and from on this, the 
carbon-dioxide-laser energy of low energy was irradiated, and was carrying out perforation. This used the etching resist for 
the surface, and processes, such as exposure, development, etching, and resist ablation, are required for it, and it was inferior 
to workability, moreover, blind beer according [ on a multilayer board and ] to size contraction of a inner layer ~ position gap 
of the copper foil of the pars basilaris ossis occipitalis of a hole etc. had become a problem Furthermore, in the printed wired 
board which carries out densification increasingly in recent years, thermal resistance, migration-proof nature, the electric 
insulation after moisture absorption, etc. are becoming a problem. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention offers the method of forming the hole of the minor diameter for 

creating the high-density printed wired board which solved the above trouble. 

[0005] 

[Means for Solving the Problem] irradiating directly the carbon-dioxide-laser beam of energy sufficient after giving plating 
which contains nickel on the surface of a copper-clad sheet according to this invention to process copper foil from on this - a 
breakthrough and/or blind beer — it becomes possible to open a hole and the hole of a minor diameter can create efficiently at 
high speed the carbon dioxide laser of the energy preferably chosen from 10-60mJ ~ upper shell irradiation of direct copper 
foil - carrying out — a breakthrough and/or blind beer ~ a hole is formed In a pore, the barricade of copper foil occurs after 
processing. Although a barricade can also be taken by mechanical polish, etching by the medical fluid from points, such as a 
dimensional change, is suitable. Etching removal also of the copper foil barricade of an inside-and-outside layer is carried out 
at the same time it sprays a medical fluid after perforation, or it draws in and it carries out etching removal of a part of surface 
copper foil. 

[CC06j the double-sided ccpper-ckd sheet obtained by carrying out a plating rise with copper coating after etching removal - 
using - the front reverse side - circuit formation — carrying out - a law ~ it considers as a printed wired board by the method 
In order to make the circuit of the front reverse side minute, it is desirable to make the copper foil of a front lining mto the 
thickness of 2-7 micrometers, and poor generating of short-circuit, a pattern piece, etc. does not have it in this case, either, 
and it can create a high-density printed wired board, fiirthermore, the working speed was alike and quick compared with the 
case where it opens with a drill, productivity was also good, and the thing excellent also in economical efficiency was 
obtained 
[0007] 
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[Embodiments of the Invention] this invention gives plating which contains nickel on the copper foil front face of a 
copper-clad sheet first, then, the carbon dioxide laser of sufficient energy to process copper foil from on this - using - a 
direct copper foil top - energy ~ a pulse oscillation — irradiating ~ a breakthrough and/or blind beer ~ a hole is opened 
although the barricade of the copper foil of the front reverse side and a inner layer occurs after perforation, or it sprays an 
etching reagent by high pressure in this case ~ drawing in - a hole ~ dissolution removal of the barricade of the copper foil of 
through and an inside-and-outside layer is carried out for mside then, a law ~ copper coating of the whole is carried out by the 
method, circuit formation etc. is performed, and a printed wired board is created 

[0008] Generally with copper foil required to create the copper-clad sheet used by this invention, a well-known electrolytic 
copper foil is mentioned. As an outside strake, as for this copper foil, a thing with a thickness of 9-35 micrometers is suitably 
used as an electrolytic copper foil with a thickness of 3-12 micrometers and an inner strake, 

[0009] In this invention, a copper-clad sheet is the copper-clad sheet and multilayer board with which the layer of the copper 
of at least one or more layers exists, and that by which base-material reinforcement was carried out, the thing of a film base 
material, a thing resin independent [ without a reinforcement base material ], etc. are usable. However, points, such as size 
contraction, to a glass fabric base-material copper-clad sheet is desirable. Moreover, when creating a high-density circuit, 
although a thin thing can be used for surface copper foil from the beginning, suitably, it carries out laminate molding of the 
9-12-micrometer thick copper foil, and what made thin suitably 2-7 micrometers of surface copper foil to 3-5 micrometers by 
the etching reagent is used for it after perforation, 

[0010] Generally as a base material of a copper-clad sheet, organic [ well-known ] and well-knov-T. inorganic textile fabrics, 
and a nonwo ven fabric can be used. Specifically, as inorganic fiber, fiber, such as E glass, S glass, D glass, and M glass, etc. 
mentions, and it is ****. Moreover, as organic fiber, the fiber of all aromatic polyamides, liquid crystal polyester, and 
polybenzazole etc. is mentioned. Mbcing is sufficient as these. Films, such as a polyimide film, are usable. 
[001 1] Generally as a resin of the thermosetting resin constituent of the copper-clad sheet used by this invention, well-known 
thermosetting resin is used. Specifically, they are an epoxy resin and a polyfimctional cyanic-acid ester resin. A polyfimctional 
maleimide cyanic-acid ester resin, a polyfimctional maleimide resin, an unsaturation machine content polyphenylene-ether 
resin, etc. are mentioned, and they are used by one sort or two kinds or more, combining. From the point of the through hole 
configuration when carrying out perforation processing by carbon-dioxide-laser irradiation of a high output, a thermosetting 
resin constituent 150 degrees C or more has a desirable glass transition temperature, and a polyfimctional cyanic-acid 
ester-resin constituent is suitable from points, such as moisture resistance, migration-proof nature, and an electrical property 
after moisture absorption. 

[0012] The polyfimctional cyanic-acid ester compound with a suitable this invention which is a part for thermosetting resin is 
a compound which has two or more cyanate groups in a molecule. When it illustrates concretely, 1 and 3- or 1, 
4-JISHIANATO benzene, 1 and 3, 5-TORISHIANATO benzene, 1, 3-, 1,4,-, 1, 6-, 1, 8, -, 2, 6- or 2, 7-JISHIANATO 
naphthalene, 1, 3, 6-TORlSHIANATO naphthalene, 4, and 4-JISHIANATOBI phenyl. Screw (4-JISHIANATO phenyl) 
methane, 2, and 2-screw (4-cyanate phenyl) propane, 2 and 2-screw (3, 5-dibromo 4-cyanate phenyl) propane. The screw 
(4-cyanate phenyl) ether, a screw (4-cyanate phenyl) thioether, It is cyanate obtained by the reaction of a screw (4-cyanate 
phenyl) sulfone, tris (4-cyanate phenyl) phosphite, tris (4-cyanate phenyl) phosphate, and a novolak and halogenation 
cyanogen. 

[0013] these - others - JP,41.1928,B - said -- 43-18468 - said - 44-4791 ~ said -- 45-1 1712 - said - 46-41 1 12 - said - 
polyfimctional cyanic-acid ester compounds given in 47-26853, JP,51-63149,A, etc. — using ~ ****** Moreover, molecular 
weight 400-6,000 which has the triazine ring formed of 3 quantification of the cyanate group of these polyfimctional 
cyanic-acid ester compound A prepolymer is used, the polyfimctional cyanic-acid ester monomer of the above [ this 
prepolymer ] ~ for example, acids, such as a mineral acid and a Lewis acid, -; sodium alcoholate etc. is obtained by carrying 
out a polymerization, using salts [, such as a base; sodium carbonate, ], such as tertiary amines, etc. as a catalyst In this 
prepolymer, the unreacted monomer is also contained in part, the gestalt of the mixture of a monomer and a prepolymer is 
carried out, and such a raw material is used suitable for the use of this invention. It is used making it dissolve in the meltable 
organic solvent generally. 

[0014] Generally as an epoxy resin, a well-known thing can be used. The poly epoxy compounds which specifically 
epoxidated double bonds, such as the liquefied or solid bisphenol A type epoxy resin, a bisphenol female mold epoxy resin, a 
phenol novolak type epoxy resin, a cresol novolak type epoxy resin, a cycloaliphatic epoxy resin, a butadiene, a pentadiene, a 
vinyl cyclohexene, and the JISHIKURO pentyl ether; the poly glycidyl compounds obtained by the reaction with a polyol, 
hydroxyl-group content silicon resin, and EPOHAROHI drine compounds are mentioned. These may be used by one sort or 
two kinds or more, combining them. 

[CO! 5] Gcrtcrcl'y as pclyiir.ics res!n, e w'sVAciovm Cliir.g may be ussd. Specifically, they are the reactant of polyfimctional 
rr.aleimide and polyamine, and JP,57-005406,B. Tlie polyimides of the end triple bond of a publication are mentioned. 
Although it is used even when these thermosetting resin is independent, it is good to use it, considering the balance of a 
property and combining suitably. 

[0016] According to a request, various additives can be blended with the thermosetting resin constituent of this invention in 
the range by which the property of constituent original is not spoiled. As these additives, polymerization nature double bond 
content monomers, such as a unsaturated polyester, and the prepolymers; polybutadiene of those. An epoxidation butadiene, a 
mallein-ized butadiene, a Butadiene Acrylonitrile, A polychloroprene, a Butadiene Styrene, a polyisoprene. Rubber elastic in 
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the amounts of low-molecular-weight liquefied - macromolecules, such as isobutylene isoprene rubber, a fluororubber, and 
natural rubber; Polyethylene, Polypropylene, a polybutene, a Polly 4-methyl pentene, polystyrene, An AS resin, ABS plastics, 
a MBS resin, styrene-polyisoprene rubber, a polyethylene-propylene copolymer, 4-fluoride [ ethylene ]-6-fluoride [ ethylene ] 
copolymers; the amount prepolymers of macromolecules, such as a polycarbonate, a polyphenylene ether, a polysulfone, 
polyester, and polyphenylene sulfide, or oligomer; polyurethane is illustrated, and it is used suitably. Moreover, in addition to 
this, according to a request, various additives, such as organic [ well-known ], an inorganic bulking agent, a color, a pigment, 
a thickener, lubricant, a defoaming agent, a dispersant, a leveling agent, a photosensitizer, a flame retarder, a brightener, a 
polymerization inhibitor, and a thixotropy grant agent, combine suitably, and are used. As for the compound which has a 
reaction machine, a curing agent and a catalyst are suitably blended by the need. 

[0017] The copper-clad sheet used for this invention can add an insulating inorganic bulking agent in a thermosetting resin 
constituent. Especially as an object for carbon-dioxide-laser perforation, in order to make the configuration of a hole 
homogeneous, it adds 20 to 70% of the weight preferably ten to 80% of the weight. Especially limitation does not have the 
kind of insulating inorganic bulking agent. Specifically, talc, baking talc, an aluminum hydroxide, a magnesium hydroxide, a 
kaolin, an alumina, a wollastonite, a synthetic mica, etc. are mentioned, and it is used, blending one sort or two sorts or more. 
A well-known heat-curing catalyst can be used for a thermosetting resin constituent to the thermosetting resin used since it 
was inferior to workability, economical efRciency, etc. when a cure rate is slow although hardened by heating in itself the 
amount used - the thermosetting resin 100 weight section — receiving - 0.005 - 10 weight section it is 0.01 - 5 weight 
section preferably 

[0018] Plating containing the nickel given to a copper foil front face by this invention can use a well-known thing. Of course, 
apart from a nickel independent, alloy plating with other metals is sufficient. Any of electrolysis plating and electroless 
deposition are sufficient as the plating method. Although especially the thickness of plating is not limited, generally 1-10 
micrometers is 2-5 micrometers suitably. 

[0019] As for the wavelength of a carbon dioxide laser, 9.3-10.6 micrometers is used. Energy is 10-60mJ suitably. By pulse 
oscillation, specified quantity irradiation is carried out and perforation is carried out. a breakthrough and /blind beer the 
method and energy which irradiate the same energy and carry out perforation from the beginning to the last when opening a 
hole - on the way — the method of coming out of and making high, or making low and carrying out perforation and which 
method may be used 

[0020] the perforation in the carbon dioxide laser of this invention — setting - a hole - the barricade of copper foil occurs 
around As a method of carrying out etching removal of the barricade of the copper generated in the pore Altiiough not limited 
especially, for example JP,02-22887,A said -- 02-22896 - said - 02-25089 - said - 02-25090 ~ said - 02-59337 - said - 
02-60189 - said -- 02-166789 ~ said - 03-25995 - said - 03-60183 - said - 03-94491 - said ~ 04-199592 - It is based on 
the method (it is called the SUEP method) of carrying out dissolution removal of the surface of metal with a chemical by 
which it was indicated in the 04-263488 official report. Generally an etch rate is 0.02-l.Omicrometers/second. It carries out. 
Moreover, when carrying out etching removal of the copper foil barricade of a inner layer, by carrying out etching removal of 
a part of front face of copper foil simultaneously, and 3-5 micrometers costing 2-7 micrometers in thickness suitably, a minute 
pattern can be formed in the copper foil to which copper coating of after that was carried out, and it can consider as a 
high-density printed wired board. 

[0021] In order to prevent the injury on the table of the laser machine by laser when a hole penetrates in the rear face of a 
copper-clad sheet, it is also possible to only arrange a metal plate. However, the resin layer on which a part of front face [ at 
least ] of a metal plate was pasted up is preferably pasted up with the rear-face copper foil of a copper-clad multilayer board, 
it arranges, and a metal plate is exfoliated after penetration perforation. 

[0022] the processed hole ~ the case where a resin layer with a thickness of about 1 micrometer remains on a copper foil front 
face almost comes out to the field which the resin of internal surface copper foil and inner layer copper foil had pasted up 
although this resin layer is removable in advance by well-known processing generally [ DESUMIA processing etc. ] before 
etching - liquid - the hole of a minor diameter - when not arriving at the interior, ♦*♦♦** of the resin layer which remains on 
the copper foil front face of a inner layer may occur, and it may become a faulty connection with copper coating therefore — 
more - suitable ~ first - gaseous-phase processing - a hole - the interior - processing ~ the residual layer of a resin - 
perfect - removing - subsequently - a hole « etching removal of the copper foil barricade of the interior and the front 
reverse side is carried out Although well-known processing is generally usable as gaseous-phase processing, plasma 
treatment, low voltage ultraviolet-rays processing, etc. are mentioned, for example. Plasma excites a molecule partially by the 
RF generator, and the low-temperature plasma made to ionize is used for it. Generally the high-speed processing for which 
this used the shock of ion, and the moderate processing by the radical kind are used, and reactar.t gas zid ir.sri gas arc zsQt as 
a raw gas. As reactant gas, oxygen :s mainly used and double-sided processing is carried out scientifically. As inert gas, argon 
gas is mainly used. This argon gas etc. is used and physical surface treatment is performed. Physical processing cleans a front 
face using the shock of ion. Wavelength is the ultraviolet rays of a short field and low ultraviolet rays are 184.9nm and 
253. 7nm as wavelength. The wavelength of the short wavelength region of a peak is irradiated and decomposition removal of 
the resin layer is carried out. a hole - although the interior can also perform tiie usual copper coating - moreover, copper 
coating - a hole - it can also be suitably filled up with a part of interior more than 80 capacity % 
[0023] 

[Example] An example and the example of comparison explain this invention concretely below. In addition, unless it reftises 
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especially, the "section" expresses the weight section. 

[0024] It was made to react for 4 hours, having fused an example 12, the 2-screw (4-cyanate phenyl) propane 900 section, and 
the screw (4-maleimide phenyl) methane 100 section at 150 degrees C, and agitating them, and the prepolymer was obtained. 
This was dissolved in the partially aromatic solvent of a methyl ethyl ketone and a dimethylformamide. The bisphenol A type 
epoxy resin (tradename : Epicoat 1001, product made from oil-ized shell epoxy <stock>) 400 section and the cresol novolak 
type epoxy resin (tradename : ESCN- 220 F, product made from the Sumitomo Chemical <stock>) 600 section were added to 
this, and dissolution mixture was carried out uniformly. Furthermore, the octylic acid zinc 0.4 section was added as a catalyst, 
dissolution mixture was carried out, the inorganic bulking agent (tradename : baking talc, Japanese talc <stock>, 4 
micrometers of mean particle diameters) 2000 section and the black-pigment 8 section were added to this, uniform churning 
mixture was carried out, and Varnish A was obtained. It sank into the glass cloth with a thickness of 100 micrometers, this 
varnish was dried at 1 50 degrees C, and the content of a glass cloth created 50% of the weight of the prepreg (prepreg B) for 
gelation-time (at 170 degree C) 102 seconds. 

[0025] The electrolytic copper foil with a thickness of 12 micrometers has been arranged to a four-sheet pile and these both 
sides, laminate molding of this prepreg B was carried out for 2 hours under 200 degrees C, 20 kgf^cm2, and the vacuum of 30 
or less mmHgs, and the double-sided copper clad laminate C was obtained. 5 micrometers of non-electrolyzed nickel plating 
were made to adhere to the copper foil front face of this copper clad laminate C, and it considered as the copper clad laminate 
D. 

[0026] On the other hand, it applied and dried to the aluminum foil with a thickness of 50 micrometers, and the solution 
which dissolved polyvinyl alcohol in water was used as the backup sheet E. It is output 15mJ at a 900-piece direct carbon 
dioxide laser in 50nun angle about the hole of 100 micrometers of this upper surface after putting this backup sheet E on the 
inferior surface of tongue of a copper clad laminate D and lammating and sticking with a 100-degree C hot roll to diameters. 
Six shots irradiated and the 70-block breakthrough was opened. The lower backup sheet was removed, and after putting in 
into plasma equipment and processing, while spraying SUEP liquid at high speed and carrying out dissolution removal of the 
barricade of the front reverse side, surface copper foil was dissolved to 4 micrometers. 15 micrometers of copper coating were 
made to adhere after DESUMIA processing, the circuit (a line / space =50 / 50 micrometers), the pad for pewter balls, etc. 
were formed by the existing method, it covered with the plating resist except for the semiconductor chip loading section, the 
pad section for bondings, and the pewter ball pad section at least, nickel and gold plate were performed, and the printed wired 
board was created. The evaluation result of this printed wired board is shown in Table 1. 

[0027] example 2 epoxy resin (tradename: — Epicoat 1001, the oil-ized shell epoxy <product made from stock » 300 section 
and the epoxy resin (tradename : ESCN220 F, product made from the Sumitomo Chemical <stock>) 700 section, the 
dicyandiamide 35 section, and the 2-ethyl-4-methyl imidazole 1 section were dissolved in the partially aromatic solvent of a 
methyl ethyl ketone and a dimethylformamide, stirring mixture was carried out uniformly, and it considered as Varnish F) 
Sank in and dried to the glass cloth with a thickness of 100 micrometers, and sank into the prepreg G of 48 % of the weight of 
contents of a glass fabric, and the glass fabric with a thickness of 50 micrometers, they were made to dry this for gelation-time 
1 50 seconds, and the prepreg H of 3 1 % of the weight of contents of a glass fabric was created for gelation-time 1 70 seconds. 
[0028] One sheet of this prepreg G was used, the 18-micrometer electrolytic copper foil was placed up and down, laminate 
molding was carried out by 190 degrees C, 20 kgfi^cm2, and 30mmHg, and the double-sided copper clad laminate I was 
obtained. After forming a circuit in the front reverse side of this board, after performing CZ processing (MEKKU), up and 
down, the electrolytic copper foil with a thickness [ with a copper foil carrier / 5 micrometers ] of 35 micrometers was put on 
each [ every other ] sheet and both its outside, laminate molding of the above-mentioned prepreg H was carried out similarly, 
and the multilayer board of four layers was created, then, 4 micrometers of nickel plating are made to adhere to these four 
lamellaes ( drawing 1 (1)), the above-mentioned backup sheet E is put on the bottom, and it laminates and pastes up at 100 
degrees C - making - this top to 15mJ(s) ~ one shot and lOmJ - one shot - irradiating -- blmd beer of 100 micrometers of 
apertures - the hole was opened Furthermore, four shots irradiated by 15m J and the breakthrough of 120 micrometers of 
apertures was opened ( drawing 1 (2)). While performing SUEP processing to this and carrying out dissolution removal of the 
copper foil barricade of an inside-and-outside layer, after setting thickness of surface copper foil to 3 micrometers ( drawing 1 
(3)), DESUMIA processing was performed in potassium permanganate solution, copper coating was performed on the same 
conditions as an example 1 ( drawing 1 (4)), and it considered as the printed wired board on the same conditions as an 
example 1 . An evaluation result is shown in Table 1 . 

[0029] Although perforation was similarly performed by the carbon dioxide laser using the copper-clad sheet of example of 
comparison 1 example 1, without adhering anything to a front face, the hole did not open. 

[0030] In example of comparison 2 example 2, although black magic was ^.p'pl:Qd to the ^rcr.t face ar.d perfcraticn w£s 
similarly perfcrzred by the carbon dioxide laser, without adhering nickel plating to a front face, the hole did not open. 
[0031] The example of comparison 3 epoxy-resin (tradename : Epicoat 5045) 2,000 section, the dicyandiamide 70 section, 
and the 2-ethyl imidazole 2 section were dissolved in the partially aromatic solvent of a mediyi ethyl ketone and a 
dimethylformamide, further, stirring mixture was carried out 800 ♦♦****s, uniform distribution of the insulating inorganic 
bulking agent of an example 1 was carried out, and the varnish was obtained. This was sunk in and dried to the glass cloth 
with a thickness of 100 micrometers, and the prepreg K of 35 % of the weight of glass contents was obtained for gelation-time 
140 seconds (atl70 degree C) using glass fabrics with a thickness of 50 micrometers for the prepreg J of 52 % of the weight 
of glass contents, and 180 seconds between gelling. Two sheets of diis prepreg J were used, the 12-micrometer electrolytic 
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copper foil was put on both sides, laminate molding was carried out for 2 hours under 180 degrees C, 20 kgC^cm2, and the 
vacuum of 30 or less mmHgs, and the double-sided copper clad laminate L was obtained. The circuit was formed in both 
sides of this laminate L, Prepreg K has been arranged to the both sides after black copper-oxide processing, 12-micrometer 
copper foil has been arranged on each [ every other ] sheet and its outside, and laminate molding was carried out similarly. 
Using this, the breakthrough of 150 micrometers of apertures was opened with the mechanical drill, and SUEP processing was 
not performed, but copper coating was performed similarly, and it considered as the printed wired board similarly. An 
evaluation result is shown in Table 1 . 

[0032] After having carried out etching removal of the vertical copper foil so that it might become 100 micrometers of 
apertures about the copper foil of the part used as the through hole of a inner layer using the double-sided copper-clad sheet I 
of example of comparison 4 example 2 ( drawing 2 (1)), and forming a circuit, black copper-oxide processing of the copper 
foil front face was carried out, Prepreg H was put on the outside, the 12-micrometer electrolytic copper foil has been arranged 
on the outside, laminate molding was carried out similarly, and four lamellaes were created ( drawing 2 (2)). Using this 
multilayer board, 900 pieces and copper foil were **********ed in the position of the front face which forms a breakthrough, 
and the hole of 100 micrometers of apertures was opened in it. 900 holes of 100 micrometers of apertures were similarly 
opened in the same position also as a rear face. One patterns [ 900 ] were covered by 70 blocks, four shots of a total of 63,000 
holes were covered by output 15mJ by the carbon dioxide laser from the front face, and the breakthrough was opened ( 
drawing 2 (3)). Like the example 3 of comparison, without performing SUEP processing, the rest performed DESUMIA 
processing once, performed 15 micrometers of copper coating ( drawing 2 (4)), formed the circuit in the front reverse side, 
and created the printed wired board similarly. An evaluation result is shown in Table 1. 
[0033] 

Table 1 Term An eye Fruit ** Example Ratio ** Example 1 2 3 4 Table rear-face land copper foil Crevice (micrometer) 0 0 0 
22 Gap (micrometer) of a hole location with a inner layer - 0 0 36 a pattern piece - and - 0/200 0/200 55/200 52/200 
Short-circuit (individual) 

Glass transition temperature (degree C) 235 160 139 160 Through hole HI TOSAIKURU examination (%) 

100 Cycle 1.1 1.2 1.6 3.9 300 Cycle 1.2 1.4 1.9 6.5 500 Cycle 1.4 1.6 2.8 29.9 Perforation Floor to Floor Time (Minute) 19 

14 630 - Migration-proof Nature (HAST) (Omega) 

An ordinary state 2x101 1 - 1x101 1 - 200hrs(es). 8x108 < 108 500hrs(es). 8x108 - 700hrs. 7x108 lOOOhrs. 2x108 [0034] It is 
a /block 900 holes about the crevice aperture 100 of a <measuring method> 1 front reverse side hole location, or a 
200-micrometer hole. 70-block (♦*** 63,000 hole) creation was carried out and carried out. A carbon dioxide laser and a 
mechanical drill perform perforation, and it is the copper-clad sheet of one sheet. The time required for opening 63,000 holes, 
the crevice between the copper foil for front reverse side lands and a hole, and the maximum of gap of inner layer copper foil 
were shown. 

2) Create similarly the board with which a hole has not opened in the example of a circuit pattern piece and a short example, 
and comparison, and they are a line / space =50 / 50 micrometers. After creating a tandem-type pattern, 200 patterns after 
etching were visually observed with the magnifying glass, and the sum total of a pattern piece and a shorting pattern was 
shown in the molecule. 

3) It measured by the glass-transition-temperature DMA method. 

4) through hole thermo-cycle examination each through hole - a hole - 250 micrometers of diameters of a land - creating ~ 
900 holes - front reverse side alternation - tying ~ 1 cycle ~ 260 degree C, a pewter, a dipping 30-second -> room 
temperature, and 5 minutes It carried out up to 500 cycle and the maximum of the rate of change of resistance was shown. 

5) migration-proof nature (HAST) ~ a hole - type - it connected at a time alternately [ one ] with the table reverse side the 
through hole (100 micrometers or 150 micrometers (mechanical drill)), respectively, and a total of 50 pieces were connected, 
and as it became parallel by 150 micrometers between porous walls, a total of 100 sets were created, and 2 sets of this 
connected thing took out after predetermined-time processing in 130 degrees C, 85%RH, and 1.8VDC, and measured the 
insulating resistance between through holes 

[0035] 

[Effect of the Invention] according to the method of this invention of irradiating the carbon dioxide laser of sufficient energy 
to make plating containing nickel adhering to the copper foil front face of a copper clad laminate, and process copper foil 
from on this directly, and performing perforation, compared with mechanical drilling, it is markedly alike, and a working 
speed is quick and the perforation method that productivity is also sharply improvable is offered Moreover, while carrying out 
dissolution removal of the copper foil barricade generated in the pore after that, a part of front face of copper foil is dissolved, 
preferably, by being suitably referred to as 3-5 micrometers, also in the plating rise by subsequent copper coating, a minute 
ra&tterr. csm be formed and a high-density printed wired board can be created 2-7 micrometers in residual thickness of copper 
foil. 
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